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The Role of Exosomes in Prostate Field Cancerization
Julie Nguyen, Marco Bisoffi
Chapman University Schmid College of Science and Technology, Orange, CA 92866. Biochemistry and Molecular Biology

INTRODUCTION

Sta%s%cs of prostate cancer:
• 80% men before the age of 80 are diagnosed
• Incidence: 233,000 men are diagnosed each year
• Mortality: ~30,000 men die each year (one death every 17
minutes)
Deﬁni'on of ﬁeld canceriza'on (or ﬁeld eﬀect): Molecular altera'ons
(gene'c/biochemical) in structurally intact cells residing in histologically
normal 'ssues adjacent to tumors. This may represent a state of premalignancy before histologically change. The eDology of ﬁeld
cancerizaDon formaDon remains unknown.
Clinical signiﬁcance of ﬁeld canceriza'on: Increase of the clinically
informa've 'ssue area in prostate 'ssues, for example for the reduc'on
of false nega've detec'on rate (diagnosis) in biopsies.

Depic%on of principle hypothesis: Exosomes released
from primary tumors support ﬁeld cancerza%on in
adjacent %ssues within the prostate gland, which
supports the forma%on of addi%onal foci.

Concept of the increased clinically informa%ve
area as it pertains to prostate biopsies for
conﬁrmatory diagnosis of cancer.

Exosomes: Exosomes are vesicles of ~50-200 nanometer diameter
released by cells to communicate with other cells and 'ssues through
their cargo, which are potent biomolecules (proteins, nucleic acids, lipids)

STUDY OBJECTIVE

We have previously shown that Early Growth Response 1 (EGR-1),
Macrophage Inhibitory Cytokine 1 (MIC-1), Platelet Derived Growth
Factor A (PDGF-A), and FaVy Acid Synthase (FASN) are markers of
prostate ﬁeld canceriza'on. The OBJECTIVE of this study was to explore
the role of exosomes in media'ng ﬁeld canceriza'on by analyzing known
cancerous biomarkers such as EGR-1, MIC-1, PDGF-A, and FASN in noncancerous prostate cells.

RESULTS
Exosome Isolation

mRNA Expression of EGR-1, MIC-1, PDGF-A, and FASN

Figure 1: Approximately 3-5
micrograms of exosome protein
content from LNCaP and PC-3
cells were size-separated by
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Figure 2: β-Ac'n protein expression for RWPE-1 cells treated with no exosomes, denatured
exosomes, and LNCaP exosomes by Western Blot analysis. The β-Ac'n bands are consistent,
indica've of equal protein loading.
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METHODS

Exosome isolaDon: Exosomes were isolated by sequen'al
ultracentrifuga'on from LNCaP and PC-3 human prostate cancer cells.
Their protein concentra'ons were determined by Bradford Assay and
their visualiza'on was conducted by sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE), followed by Coomassie
brilliant blue staining.
Western Blot: Exosomes were isolated from cancerous LNCaP and PC-3
cells. RWPE-1 cells were treated with exosomes from LNCaP and PC-3
cells for 24 hours. A^er the incuba'on period, the cells were lysed and
separated by size using gel electrophoresis. The proteins on the gel were
transferred onto a membrane. The membrane was treated with primary
an'bodies for EGR-1, FASN, and MIC-1 for 24 hours. A^er washing, the
membrane was treated with secondary an'bodies for 1 hour. The bands
on the membrane were visualized using ChemiLuminescence.
qRT-PCR: RNA from non-cancerous RWPE-1 cells treated with exosomes
from LNCaP and PC-3 cells for 24 hours was isolated using silica-based
column chromatography. Expression of EGR-1, MIC-1, PDGF-A, and FASN
was determined by quan'ta've reverse transcriptase polymerase chain
reac'on (qRT-PCR) using speciﬁc primers, normaliza'on
to TATA binding protein (TBP), and the delta-delta CT method.

Figure 5: mRNA expression of EGR-1, MIC-1, PDGF-A, and FASN. by qRTPCR in RWPE-1 cells treated with exosomes (exos) from LNCaP and PC-3. The
asterisk on top of the bars represent sta's'cal signiﬁcance at p ≤ 0.05 with
respect to control (RWPE-1 + no exos).

§ The Western Blot experiment shows that exosomes released by prostate
cancer cells repress the expression of markers of ﬁeld canceriza'on in noncancerous prostate epithelial cells.
§ The qRT-PCR experiments show that exosomes released by prostate cancer
cells are able to induce the expression of markers of ﬁeld canceriza'on in
non-cancerous prostate epithelial cells.
§ Exosome-mediated induc'on of ﬁeld canceriza'on in the prostate oﬀers a
poten'al e'ologic explana'on for its forma'on, which to date, remains
elusive.
§ Exosomes may thus be potent biomarkers for the presence of prostate
cancer in false-nega've biopsies, or early indicators of further imminent
prostate cancer forma'on (tumorigenesis) in as yet unaﬀected areas of the
prostate.

Figure 3: EGR-1, FASN, and MIC-1 protein expression for RWPE-1 cells treated with no exosomes,
denatured exosomes, and LNCaP exosomes by Western Blot analysis.

mRNA Expression of EGR-1

§ In addi'on, exosomes could be targets for preventa've interven'on
against tumorigenesis.
§ Future studies include; (i) Conﬁrma'on of marker induc'on/repression; (ii)
detec'on of exosomes in human 'ssues (cancer and tumor-adjacent).
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Figure 4: mRNA expression of EGR-1 by qRT-PCR analysis in RWPE-1 cells treated with exosomes
(exos) from LNCaP and PC-3. The asterisk on top of the bars represent sta's'cal signiﬁcance at p ≤
0.05 with respect to control (RWPE-1 + no exos).

